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Current shape measurement algorithms
assume that galaxies do not overlap.

Stage-lV lensing surveys probe higher
surface densities, but with more overlaps.

Are we ready to take advantage of the full
LSST depth? (LSST/DES signal ~ 28)

Where should we focus our effort in
further developing photo-z and shape
measurement algorithms?



First Pass: analyze galaxies independently
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Second Pass: quantify effects of overlaps
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® cach galaxy’s footprint = pixels where its
detected signal > sqrt(full-depth sky)/2

® two galaxies are overlapping if their footprints
have any pixels in common



Preview of results

® Predicted effective galaxy surface densities™:
® | SST:Netr~ 23 (r), 18 (i) / sg.arcmin. > 3
® DES: New ~ 8.0 (r), 5.5 (i) / sq.arcmin.

® | SST cosmic shear signal is concentrated at:

e S/IN> 1[0 focus

® Ui/ Opst~05-1.5 effort

here!
® z-contamination ~ 1%

@ <z>~1.1(r),1.0()and i <27.0,r <26.5

* ~15% masking for stars not included
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Redshift contamination from overlaps

® Overlaps with |Az| < 0.1 are considered
harmless (e.g., from satellites)

® Measure fraction of galaxy’s weighted™ flux
due to overlapping galaxies with |Az| > 0.1

® Fraction measures redshift contamination:
® > |0% is unusable for photo-z

® [-10% is “challenging”

* flux of secondary galaxy weighted with primary galaxy’s profile.
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Comparison with other Nes estimates for LSST

® | SST Science Book: Nest ~ 40 / sq.arcmin.

® Chang++ 2013: Nef ~ 31 / sq.arcmin.

® 0n< O (k=1),simple geometric
treatment of overlaps.

® This work: Nesf ~ 23 (r), 18 (i).

® O0..< 0;, redshift contamination < | %



Next steps

validate / improve input galaxy catalog
model effects of stars on overlaps

estimate systematic biases on shape
measurement and photo-z due to overlaps

focus limited CPU on best 20% of seeing!?

paper draft in progress...



Summary of results

® Predicted effective galaxy surface densities™:
® | SST:Netr~ 23 (r), 18 (i) / sg.arcmin. > 3
® DES: New ~ 8.0 (r), 5.5 (i) / sq.arcmin.

® | SST cosmic shear signal is concentrated at:

e S/IN> 1[0 focus

® Ui/ Opst~05-1.5 effort

here!
® z-contamination ~ 1%

@ <z>~1.1(r),1.0()and i <27.0,r <26.5

* ~15% masking for stars not included



